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This paper summarizes the results of research into the scoliosis screeningprogramme undertaken in Western 
Australian schools over a three-year period from October 1976 to October 1979. 
It represents thefollow-up operating in the spinal deformities clinics chiefly at the Princess Margaret Hospital 
for Children and also at the Royal Perth (Rehabilitation) Hospital giving details of numbers seen, sex and 
age relationship, necessity for review visits and active treatment required. The various treatments are outlined 
briefly. 
The optimum school levels at which screening should be carried out have emerged and the programme has 
been altered accordingly as from the beginning of 1980. 
This paper concludes that school screening for scoliosis is a worthwhile exercise in preventive medicine. 
Programmes in which schoolchildren were 
screened for scoliosis and other spinal deformities 
have been conducted and documented in a number 
of centres world-wide (Collis and Ponseti 1969; 
Clar isse 1974; Golomb and Taylor 1975; 
Drummond^/fl/ 1976; Lonstein era/ 1977; Rogala 
and Drummond 1977). 
The incidence of idiopathie scoliosis has been 
reported variably between 2.5 per cent (Kane 1977) 
and 14.7 per cent (Brooks et al 1975). The wide 
range of variation could be in large part dependent 
on the different diagnostic criteria employed (Kane 
1977). 
School screening of children for spinal deformity 
has been undertaken in Western Australia over the 
past 5 years, and much has been learned about the 
correlation between scoliosis and growth (Taylor 
and Slinger 1980). 
The objective of the screening programmes was 
stated by Dwyer, Slinger, Bedbrook and O'Connor 
(1978) to be a preventive community medicine 
project, involving, for each child, 'a 30-second 
investment for a lifetime of dividends' (Lonstein 
et al 1977). 
Data collected from the Community and Child 
Health Services, and from spinal deformities clinics 
of the Royal Perth (Rehabilitation) Hospital and 
Princess Margaret Hospital for Children in Perth, 
Western Australia, are presented here, together 
with a short evaluation of the project. 
Colleen Liston is currently employed as a lecturer at 
Western Australian Institute of Technology and is also 
co-ordinator of the Spinal Deformities Clinic at 
Princess Margaret Hospital for Children in Perth, 
Western Australia. She graduated in 1964 with a 
Diploma in Physiotherapy at the University of Adelaide. 
Screening and Data Collection 
The data reflect school screening in the years 1977, 
1978 and 1979. Children screened were, in the 
main, from year 8 (aged approximately 13 years), 
with some from years 9 and 10. 
There is no attempt in this report to analyse the 
results with reference to classification or degree of 
deformity, except to mention the number of eases 
of postural scoliosis secondary to leg length 
discrepancy. 
Screening 
Children were screened in metropolitan and 
country secondary schools, by school nurses who 
had been instructed in the appropriate screening 
procedures. This procedure involves firstly ob­
servation of the subject, who stands, having the 
trunk and lower limbs exposed, with knees straight 
and feet slightly apart: 
1 from the front to detect any chest asymmetry or 
obliquity of the shoulder line or anterior 
superior iliac spines; 
2 from the side to detect rotation of the trunk on 
the pelvis or asymmetry of the chest; 
3 from behind to detect increased waist angle, 
pelvic obliquity or trunk list. 
Secondly, the subject is asked to bend forward 
until the trunk is in line with the hips. Observation 
along the back from in front, then behind will 
reveal increased rounding (a 'hump') in the 
thoracic, lumbar or thoraco-lumbar areas on one 
or both sides. 
Thirdly, with the subject lying supine, leg length is 
measured from the anterior superior iliac spine to 
the medial malleolus with the pelvis aligned parallel 
to the feet. 
School medical service doctors re-screened those 
referred, and the parents of those considered at risk 
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were notified by letter with the advice to attend 
their local doctor or the spinal deformities clinic at 
the relevant hospital. (The Royal Perth (Rehabili­
tation) Hospital for subjects over 13 years and 
Princess Margaret Hospital for those under 13 
years). 
Data 
The numbers and percentages of pupils screened 
by nurses and referred to medical officers, and then 
to spinal deformities clinics are shown in Table 1. 
Table 1: Data from the Community and Child Health 
Department 
Percentage of 
total number 
Number screened 
Pupils screened by school 
nurses, 1977-79 
Pupils referred by school 
nurses to school medical 
officers 
Pupils referred by school 
medical officers to spinal 
deformities clinics 
Pupils seen in spinal deform­
ities clinics 
47 395 
4397 
961 
860 
100 
.10.77 
2,02 
(or 21.86% of 
the 4397 referred) 
1.8 
(or 89.5% of the 
961 referred) 
No details of age or sex distribution were available 
from the Community and Child Health Depart­
ment data for 1977-78. However, details of those 
pupils who were seen in the spinal deformities 
clinics were available and are reported in this 
study. 
After the pupils had been seen by the clinic staff, 
there were three possible outcomes: they could be 
discharged, referred for follow-up, or treated. The 
distribution of outcome for the 860 children seen is 
shown in Table 2, 
It is interesting to note that while the proportion of 
females to males in those seen is less than 2:1, the 
proport ion of females to males in those treated is 
greater than 6:1 (Table 2). 
Of the above totals, 64 males and 48 females (112 
total) had postural scoliosis, secondary to leg 
length discrepancy. 
Figures 1 to 6 show the breakdown by age and 
gender in the three categories, that is, those 
discharged, those being followed up, and those 
requiring treatment. 
Mode of treatment 
The number of subjects requiring either surgery or 
bracing, together with the types of brace used are 
given in Table 3. It is gratifying to note the high 
Table 2: Distribution of outcome for the pupils seen by 
clinic staff 
Percentage of 
total number 
Number seen 
Pupils seen in spinal deform­
ities clinics: 
Male 
Female 
329 
531 
38.2 
■61.S 
Total seen 860 100 
Pupils discharged: 
Male 
Female 
78 9.1 
(or 44.3% of the 
176 discharged) 
11,4 
(or 55.7% of the 
176 discharged) 
Total discharged 176 20.5 
Pupils referred for 
follow-up: 
Male 
Female 
245 
396 
28.5 
(or 38.2% of the 
641 referred) 
46.0 
(or 61.8% of the 
641 referred) 
Total referred 641 74.5 
Pupils treated: 
Male 
Female 
6 0.7 
(or 1.4% of the 
43 treated) 
37 4.3 
(or 86% of the 
43 treated) 
Total treated 43 5.0 
proportion of brace treatment as opposed to 
surgery. 
Table 3: Mode of treatment 
Treatment 
Brace: 
Boston module 
Milwaukee brace 
Number of subjects treated 
Males Females 
24 
Wilmington jacket 
Total brace 
Surgery 
0 
6 
0 
2 
34 
6 
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Figure 1: Relationship between the number and age of 
male pupils discharged from the spinal deformities clinics 
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Figure 2: Relationship between the number and age of 
female pupils discharged from the spinal deformities 
'clinics 
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Figure 3; Relationship between number and age of male 
pupils referred for follow-up 
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Figure 4: Relationship between number and age of 
female pupils referred for follow-up 
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Figure 5: Relationship between the number and age of 
male pupils treated at the spinal deformities clinics 
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Figure 6: Relationship between the number and age of 
female pupils treated at the spinal deformities clinics 
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It can be seen that the underarm girdle brace 
(which includes the Boston module and Wilmingfon 
jacket) is being used far more than the Milwaukee 
brace. 
Discussion and conclusions 
Of those schoolchildren seen at the clinics, two-
thirds were female and, of those, two-thirds 
required follow-up -treatment. Thus, of the 860 
seen, half were female requiring follow-up or 
treatment, one-third were male requiring follow-
up or treatment, and the remainder were dis­
charged. 
Since more bracing was instituted in the female 
under-13-years age group, it appears that, because 
of the earlier onset of puberty and growth spurt in 
females, earlier screening of girls (eg age 10-11 or 
year 6) would be advantageous, 
As only 89.5 per cent of those referred from school 
screening were actually seen in clinics, one can 
assume that a small percentage were referred 
privately to specialists and the remainder not seen, 
by parental choice. It may also follow that a similar 
percentage, that is 5 per cent, would require active 
treatment at some time in the future, and, if left too 
long, might well require surgery. Screening of girls 
in year 6 with follow-up in year 8 would hopefully 
pick up those not seen after initial referral. 
To gauge the true worth of school screening for 
scoliosis in reducing the necessity for surgical 
treatment, one should compare the numbers re­
quiring surgical treatment in the years preceding 
the programme with those requiring it over the 
next few years. It has not been possible to do this as 
yet. 
One of the major indications for surgery is 
cosmesis. Follow-up surveys of untreated cases of 
scoliosis also indicate the cardiopulmonary, 
psychological and socioeconomic effects of 
scoliosis. these, together with back symptoms (for 
example pain due to degenerative changes in the 
spir^e from the curvature), which were found to be 
present in as many as 90 per cent of persons with 
untreated scoliosis (Ponseti and Friedman 1950, 
Nachemson 1968, Nilsonne and Lundogren 1968), 
point to the necessity for early diagnosis and 
treatment. In a survey conducted in Busselton, 
Western Australia, J R Taylor and B S Slinger 
(personal communication) reported that back pain 
was more frequently reported by adults with 
scoliosis than by the general adult population. 
It has been suggested (Taylor, Bushell and Ghosh 
1978) that instead of 'over-investigation, over-
treatment and unnecessary treatment' one should 
wait for the introduction of a measurable lab­
oratory parameter to enable the orthopaedist to 
make an accurate prognosis of curve progression. 
However, one must have early access to subjects 
who have a curvature to make sure of any means of 
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measurement of variations, be it in the connective 
tissue, spinal radiographs, Moire topographs or 
similar procedures, 
The radiographic problems (both in variations in 
readings by different individuals of at least 4°, as 
documented by Beekman and Hall (1979), and the 
radiation danger) can be obviated by the use of 
Moire topography, and a pilot study into its use for 
school screening in Western Australia was planned 
for 1980. These and other 'stumbling blocks' 
including cost-benefit analyses must be set against 
the clearly stated opinion of numerous authorities 
that the value of school screening programmes for 
spinal deformities has been firmly established 
(Winter, personal communication, Dahlberg and 
Nachemson 1977, Longstein et al 1911, Dickens 
1979). 
It is not possible to discuss in depth, in this brief 
paper, points for and against school screening. 
However, the fact that 5 per cent of those seen in 
the spinal deformities clinics required treatment is 
evidence in itself of the need for such a programme. 
It is concluded that the essence of school screening 
for scoliosis is in terms of a preventive medicine 
programme to seek early signs of spinal deformity, 
which can be followed up, observed, treated or 
discharged long before the accepted arbitrary 
40-50° when surgery is indicated. 
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